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Description 

Technical Field 

The present invention relates to a system for 
extracorporeal blood treatment comprising a 
monitor for the control of the course of the 
treatment, a treatment unit for the treatment itself 
and a tube system for the conducting of blood 
from a patient to the treatment unit and back to 
the patient under control by the monitor, wherein 
said tube system is in the form of a substantially 
rigid cassette which is adapted so as to be fixed 
on, and connected to, the monitor in such a 
manner that the desired functions such as the 
control of pressure and/or temperature and/or 
pumping of the blood are transmitted directly 
between the monitor and the cassette through 
coupling of the latter to the monitor and via two 
flexible tubes to the patient and via two further 
connecting ducts to the treatment unit itself. 

The invention is intended in particular to be 
applied in connection with haemodialysis, 
haemofiltration and immunotherapy. It will be 
dear, however, to those versed in the art that it 
can be applied advantageously in connection with 
any kind of extracorporeal blood treatment 

Background Art 

In extracorporeal blood treatment normally 
different types of tube systems are used which 
conduct the blood to and from the patient, to and 
from the treatment unit, e.g. a dialyzer, and to and 
from different functional positions, such as 
stations for pumping, pressure measurement, 
sampling, injection etc. After fixing the tube 
system to a control monitor and connecting it to 
the same, the system is connected to the patient, 
dialyzer or some other treatment unit The more 
functions are to be included, the more compli- 
cated becomes the tube system and its fixing and 
connecting up respectively. 

Attempts have also been made to integrate 
certain functions in cassettelike units to be fixed 
to the dialyzer and/or the front of the control 
monitor. See for example GB patents 1 601 855, 
1 601 856 and GB application 2110 564, US 
patents 4 211 597 and 4 231 871 and European 
patent application 82.420073, published under 
No. EP 0 069 029. 

Disclosure of Invention 

In cassette systems of the abovementioned 
kind the monitor and the cassette must of course 
be adapted accurately to one another. To make it 
possible nevertheless to use the monitor for 
conventional tube systems a special cassettelike 
holder has been provided in accordance with the 
invention, by means of which the control function 
of the monitor is arranged to be transmitted to the 
conventional tube system when it is fixed onto 
the monitor by means of the holder at the place 
intended for fixing the cassette. Owing to this 
possibility of using also conventional tube 
systems all the advantages of the cassette can be 
obtained whilst retaining the freedom of produc- 



ing, for example in small series, special tube 
systems for special treatments. 

The monitor preferably comprises one or more 
pressure transducers which are adapted so that 

s they are acted upong mechanically by the casette 
when the same is fixed to the monitor. For 
example the cassette may be adapted so that it 
presses against the.pressure transducer with the 
help of a flexible wall which by means of suction 

70 is fastened to the pressure transducer for the 
measurement of the absolute positive or negative 
pressure in the cassette. In this way the pressure 
can be measured without any direct contact 
between the blood and the pressure transducer. 

is Neither are any duct connections comprising 
liquid-tight filters or membranes required as cus- 
tomary otherwise in connection with blood 
pressure measurement in extracorporeal 
systems. 

20 The monitor appropriately comprises a source 
of positive and/or negative pressure arranged so 
that on fixing of the cassette it is made to 
communicate directly with the air space in a drip 
chamber arranged in the cassette so as to regu- 

2s late the level therein. In this way good safety 
against air embolism is achieved, especially by 
inclusion of the drip chamber in the cassette. The 
connecting up of the level regulator thus takes 
place automatically and cannot be forgotten. 

30 The monitor moreover may comprise in con- 
ventional manner one or more driving elements 
for one or more tube pumps. The tube segments) 
entering into these pumps preferably consist of 
segments firmly joined to the cassette. In this 

35 manner a correct connecting up of the pump 
function is facilitated. It can thus be ensured that 
segments are not connected up backwards which 
is possible in many conventional tube systems. 
The cassette may further comprise one or more 

40 expansion chambers. These are required, for 
example, when the system in accordance with the 
invention is used for so-called "single-needle" 
technique and the actual treatment unit cannot 
accommodate the varying blood volumes which 

45 occur if in accordance with this technique blood is 
alternately withdrawn from, and returned to, a 
patient with the help of only one cannula. 

The cassettelike holder appropriately com- 
prises outlets hermetically attachable to the 

so pressure transducer of the monitor which are 
provided with means for connection to appro- 
priate pressure measuring positions in the con- 
ventional tube system. Through this the coupling 
of this system to the monitor is of course facili- 

55 tated. 

The cassettelike holder may comprise more- 
over an outlet hermetically connectable to the 
said source of positive and/or negative pressure 
which is provided with means for connection to a 

60 drip chamber forming part of the conventional 
tube system for the regulation of the level in this 
drip chamber which should be capable of being 
readily fixed to the holder. 
Furthermore, the cassettelike holder and/or the 

65 monitor should comprise fastening devices for 
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the fixing of one or more pump tube segments 
forming part of the conventional tube system in a 
firm position or positions in relation to one or 
more tube pump driving elements arranged on 
the monitor. 

Brief Description of Drawings 

Fig. 1 shows a cassette comprising a pump 
segment in a position before a monitor front 
ready to be fixed to this front 

Fig. 2 shows in the same manner a cassette 
with two pump segments. 

fig. 3 and 4 show schematic and slightly modi- 
fied flow diagrams for the cassette according to 
Fig. 1 and 2. 

fig. 5 and 6 show in corresponding manner a 
flow diagram when the cassette according to Fig. 
3 has been replaced by a holder and a conven- 
tional tube set 

fig. 7 — 11 are two views perpendicular to each 
other and three sections respectively through a 
slightly modified holder. 

Fig. 12 — 14 show three views perpendicular to 
each other of a cassette adapted for blow forming " 
and with a shape adapted to fit essentially the 
same monitor as the holder according to fig. 
7—11. 

Fig. 15 finally shows an example of how the 
pressure transmission between the cassette and 
the monitor can occur. 

Best Mode of Carrying Out the Invention 
Single Pump System 

The invention is particularly well suited, for 
application dialysis. For this reason and for the 
sake of simplicity the embodiments included in 
the following are described with reference to 
dialysis although they can of course also be used 
in other extracorporeal blood treatment 

In Fig. 1 thus a cassette 1 is shown ready to be 
fixed to the front 2 of a dialysis monitor 3. On the 
outside of the front a tube pump 4 is mounted. 
Inside the outer door 5 of the pump is indicated 
the pump rotor 6. The front carries moreover on 
its outside conventional artery and vein clamps 7 
and 8 and a heparin pump 9. At the back of the 
cassette are concealed various further connecting 
elements for the transmission of functions 
between the cassette and the monitor. This trans- 
mission thus can take place in both directions. 

When the cassette 1 is to be fixed the door 5 is 
opened so that the pump segment 10 can be 
placed around the pump rotor 6. Then the door 5 
is shut and can thus serve as the sole fixing 
element for the cassette 1. It. is appropriate, 
however, to provide further fixing either with the 
help of mechanical means or in that the whole 
cassette 1 is fastened to the front 2 by suction. 
Other components included in the cassette 1 will 
be referred to later, in particular in connection 
with the description of Fig. 3 and 4 and 12—14. 

Double Pump System 

In Fig. 2 is shown an alternative embodiment 
where the cassette is provided with two pump 



w 



16 



segments. However, as the construction in prin- 
ciple is the same, identical reference designations 
have been used but with the added letter a. Thus 
in Fig. 2 among others the following components 
are present: 

1a — Cassette with two pump segments 

2a — Monitor front 

3a — Monitor 

4a — Pump 

5a — Pump door 

6a — Pump rotor 

7a — Vein clamp 

8a — Artery clamp 

9a — Heparin pump 

10a and 10b — Pump segment 



Flow Diagram for Single Pump System 
Fig. 3 shows schematically and slightly modi- 
20 fled the flow diagram when the cassette in 
accordance with Fig. 1 is used. The blood is 
conducted from the patient via a tube 1 1 through 
the artery clamp 8 to the inlet 12 of the central part 
13"of the^ca^sette^gsom^rie inlet A^tberhlopd is 
25 passed via a short duct 14 into a first pressure 
measuring head 15 which may be of substantially 
the same construction as that which forms the 
subject of EF— A — 0 130 441 submitted at the 
same time. The blood is then conducted via the 
30 duct 16 to the pump inref 17 from which a pump 
segment 10 leads to=a pump ou#eU9. Numeral 20 
designates a so-called injection port which in the 
present case is intended for sampling of non- 
purified blood. Such sampling is carried out by 
35 inserting- *a~ cannula through a self-closing 
material, e.g. silicone rubber. Numeral 21 desig- 
nates a connecting nozzle for a heparin tube (not 
shown). This connecting nozzle sits straight 
before the inlet to an expansion chamber 22. The 
40 level in the expansion chamber 22 can be regu- 
lated by air being sucked out or fed in through a 
nipple 23. After the blood has passed the expan- 
sion chamber 22 it arrives at a second pressure 
measuring head 24 which may be of the same 
45 type as the pressure measuring head 15. There- 
after the blood is conducted via the duct 25 out 
into the tube 26 which passes it to the dialyzer 27, 
indicated symbolically. From this dialyzer the 
blood is returned to the central part 13 via the 
so tube 28 and an inlet 29. Just before this inlet there 
is a further injection port 30' in the duct 30 
through which sampling of purified blood can be 
carried out. The duct 30 opens into a drip 
chamber 31 with an infusion position 30", a float 
ss switch 32 and a pressure measuring head 33 
which again may be of substantially the same 
type as the pressure measuring head 15. The float 
switch 32 is adapted to control a pump arranged 
in the monitor which is connected to a connecting 
60 nozzle 34 through which air can be pumped into, 
or sucked out from, the drip chamber so as to 
regulate the level. In the lower part of the drip 
chamber a strainer 35 is indicated symbolically 
just before the outlet 36. From this outlet 36 the 
65 blood first passes and air switch 37 and then the 
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vein clamp 7 before being returned again to the 
patient. The level regulating connection 23 and 34 
may consist of flexible tubes connected to the 
nozzles intended for connection to suitable 
pumps or other sources of pressure. Alternatively 
the cassette may be adapted so that these points 
are tightly pressed directly against suction and/or 
outlets on the monitor.front. 

Row Diagram for the Double Pump System 

In Fig. 4, in the same manner as in Fig, 3 f the 
flow diagram for a cassette is shown which in this 
case is- provided with two pump segments. The 
construction in principle is the same so that 
identical reference designations have been used, 
but with the added letter a. 

The blood is thus conducted via the artery 
clamp 8a, the inlet 12a, the duct 14a, the pressure 
measuring head 15a and the duct 16a to the inlet 
17a of the pump 4a. The blood is then conducted 
via the pump segment 10a, the outlet 19a and the 
duct 25a past the injection port 20a and the 
slightly modified expansion chamber 22a with 
heparin supply connection 21a and level regulat- 
ing connection 23a. Without passing any pressure 
measurement the blood is then conducted with 
the help of the tube 26a to the dialyzer 27a shown 
schematically. From there the blood is then con- 
ducted through the tube 28a to a pressure gauge 
24a which has the same position here as the 
pressure gauge 24, but which measures the out- 
going pressure from the dialyzer instead of the 
incoming one. Via a duct 16a', an inlet 17a', a 
pump segment 10a' and an outlet 19a' the blood 
is then pumped via a duct 30a with an injection 
port 30a' to a drip chamber 31a constructed 
essentially in the same manner as the drip 
chamber 31, that is to say with an infusion 
position 30a", a float switch 32a", a pressure 
measuring head 33a, a connection for level regu- 
lation 34a and a strainer 35a. Finally the blood is 
returned again to the patient via the outlet 36a, 
the air switch 37a and the vein clamp 7a. 

Holder for Conventional Tube System 

To allow the monitor forming part of the system 
in accordance with the invention to be used also 
for conventional tube systems, a special holder 
for such systems has been provided in accord- 
ance with the invention. 

A front view of this holder is shown in Fig. 5. 
Fig. 6 shows moreover a section along the line 
VI— VI in Fig. 5. 

As the function of certain components in Fig. 5 
and 6 in principle agrees with those of corre- 
sponding components in Fig. 3 identical reference 
designations have been used as far as possible, 
but with the added letter b. The blood is thus fed 
to the conventional tube system through the duct 
11b via the artery clamp 8b. With the help of the 
pump 4b with its inlet 17b, outlet 19b and pump 
segment 10b the blood is then pumped via a duct 
26b to the dialyzer 27b shown schematically. The 
blood is then returned via the duct 28b to the 
holder 1b and more particularly to a drip chamber 



31 b fixed to this holder. The drip chamber is fixed 
to the holder 1b with the help of a fixing device 
31b' which comprises within it a float switch 32b. 
This switch, in the same manner as the switches 
5 32 and 32a, is adapted to control a pump arranged 
in the monitor which via the level regulating 
outlet 34b, a duct 34b'" and a duct 34b' controls 
the level in the drip chamber by pumping of air to 
and from this chamber. The duct 34' is used also 
70 for transmitting the pressure from the drip 
chamber 31b to the pressure measuring head 33b 
for measuring the venous pressure. In the same 
manner the arterial pressure is measured with the 
help of a special pressure measuring head 1 5b via 
is a duct 15b' which is connected to the duct 11 at a 
point (not shown) before the pump 4b. In the 
same manner the pressure measuring head 24b is 
used for measuring the pressure via a duct 24b' at 
a point (not shown) before or after the dialyzer 
20 27b. The tubes 15b', 34b' and 24b' are all con- 
nected to respective pressure measuring heads 
via conventional so-called disc filters 15b", 34b" 
and 24b" respectively. In the lastnamed case this 
takes place via a duct 24b" 1 . 
25 From the drip chamber 31 b the blood is passed 
through a tube 11b' via an air switch 37b and the 
vein clamp 7b back to the patient 

Alternative Technical Construction of Holder 

30 Fig. 7—11 show a somewhat modified con- 
struction of the holder in accordance with Fig. 5 
and 6. For reasons of simplicity and for the sake of 
clarity in this case without any conventional tube 
system connected. However, as the construction 

3s in principle is the same, identical reference desig- 
nations have been used, but with the added letter 
c. Three pressure measuring heads are thus 
designated 15c, 24c and 33c and their tube con- 
nection positions are designated 15c', 24c' and 

40 33c'. A fixing arrangement 31c' corresponds to 
the fixing arrangement 31b' for the drip chamber 
31b. To prevent the formation of kinks on tubes 
belonging to the conventional tube system, the 
holder 1c is provided with a guide wheel 38c 

45 Numerals 39c, 40c, 41c and 42c finally refer to 
different ducts which connect the tube connecting 
positions 15c', 33c' and 24c' respectively to the 
particular pressure transducer in the monitor and 
to a level regulation outlet 34c corresponding to 

so the outlets 34, 34a and 34b. 

Best Mode of Carrying Out the Cassette 

In Fig. 12 — 14 is shown a preferred embodiment 
of the cassette adapted for one pump segment 
ss and for manufacture by blow forming. By means 
of this manufacturing process a relatively inex- 
pensive cassette suitable for throw-away use can 
be produced. Alternatively, however, the cassette 
can also be made, for example, by injection 
so moulding. 

The blow-formed version corresponds in prin- 
ciple with that according to Fig. 1 and 3. Hence 
identical reference designations have been used 
with the added letter d. The blood is thus fed via 
ss the inlet 12d, the pressure measuring head 15d, 
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the duct 16d and the pump inlet 17d to the pump 
(not shown). From the outlet 19d of the latter the 
blood is conducted past the injection port 20d and 
the heparin inlet 21d at the inlet to the expansion 
chamber 22d with its level regulating nipple 23d. 
Subsequently the blood is conducted via the 
pressure measuring head 24d and the duct 25d to 
the attachment 25d' for a tube (not shown) 
intended to be connected to the dialyzer (also not 
shown). 

From the dialyzer the blood is returned to a 
corresponding attachment 29d for another tube 
corresponding, for example, to the tube 28 in Fig. 
3. Via a line or duct 30d the blood is then led past a 
sampling position 30d' for the sampling of purified 
blood. The drip chamber 31 d has been given a 
slightly modified shape so as to include a cylindri- 
cal strainer 35d. In the drip chamber are present 
once more an infusion position 31 d a float switch 
32d r a pressure measuring head 33d and a connec- 
tion position 34d intended for level regulation. The 
function is thus the same as for the cassette 
described earlier. A more detailed description of 
the function is therefore not required. 

Pressure Transmission - — ...... 

To illustrate the function of the abovementioned 
pressure measuring head reference is made to Fig. 
15 which shows separately such a pressure 
measuring head 1 01 sunk into a machine front 1 07 
corresponding to the front 2 of the monitor 3 
shown in Fig. 1. Thus in Fig. 15 is shown a 
container 101 with an inlet 102 which via a tube 103 
communicates with the medium whose pressure 
is to be measured. If a through-flowing medium is 
measured, the container 101 is of course also 
provided with an outlet. • - 

In operating condition the container 101 is sunk 
into a cavity 105 in a machine component 106 
which is fixed into a front plate 107, e.g. the front of 
a monitor for the control of haemodialysis or 
haemofiltration. On the machine component 1 06 a 
pressure-sensitive element 108 is fastened with 
the help of a further machine component 109. This 
component may be screwed on, for example, by 
means of a boh 110. The pressure-sensitive 
element 108 may be constituted, for example, of a 
piezoelectric pressure pick-up. Alternatively it may 
comprise a wire strain pick-up or any other 
suitable pressure measuring element. With the 
help of a duct 111 the cavity 105 can be made to 
communicate with a source of vacuum (not 
shown). In that manner a pressure-transmitting 
wall part 112 of the container 101 is fastened by 
suction onto the pressure-sensitive element 108. 
The pressure-transmitting wall part 112 and the 
pressure-monitoring surface of the pressure-sen- 
sitive element 1 08 are sealed against the surround- 
ing atmosphere with the help of annular seals 113, 
114 and 115. The lastmentioned seal 115 is thus 
situated inside a lockwasher 1 16. Finally an electric 
connection to the pressure-sensitive element is 
marked 117 and 118 in Fig. 15. 

If a conventional tube system is connected 
instead with the help of pressure-measuring heads 



of the type as shown in Fig. 5—11, it is only 
necessary for the vacuum duct 111 to be closed 
before the pressure is measured. 
If further information regarding the construction 
5 and function of the pressure-measuring heads is 
required, reference is made to EP— A— 0 130 441 
submitted at the same time, from which Fig. 15 has 
been taken. 

The invention is not limited only to the embodi- 
io ments described above, but can be varied within 
the scope of the following claims. In particular, for 
example, if it is desired to change from the blow 
forming to the injection moulding process, the 
shape of the components can be modified in 
75 substantial respects. In practice it has been found 
that by blow forming relatively thin bases for the 
pressure measuring heads can be obtained 
directly in the actual blowing process, if injection 
moulding is used instead it may become 
20 necessary to manufacture the pressure measuring 
heads with open bases covered by welded-on or 
glued-on thin membranes. 

Claims 

25 

. 1. A system4or extracorporeal blood.ireatroent 
comprising a monitor (3) for the control of the 
course of the treatment a treatment unit (27) for 
the treatment itself and a tube system for the 

30 conducting of blood from a patient to the treat- 
ment unit (27) and back to the patient under control 
by the monitor (3), wherein said tube system is in 
the form of a substantially rigid cassette 41) which 
is adapted so as to be fixed on, and connected to, 

35 the monitor (3) in such a manner that the desired 
functions such as the control of pressure and/or 
temperature and/or pumping of the blood are 
transmitted directly between the monitor and the 
cassette through coupling of the latter to the 

40 monitor and via two flexible tubes (11, 11') to the 
patient and via two further connecting ducts (26, 
28) to the treatment unit (27) itself, characterized 
by a cassettelike holder (lb) for a conventional 
tube system (11b, 15b, 10b, 26b, 28b, 31b) by 

45 means of which the control function of the monitor 
(3) is arranged to be transmitted to the conven- 
tional tube system when it is fixed to the monitor 
(3) by means of the holder (1b) at the place 
intended for fixing the cassette (1 ). 

so 2. A system in accordance with claim 1, charac- 
terized in that the monitor (3) comprises one or 
more pressure transducers (108) which are 
adapted so that they are acted upon mechanically 
by the cassette (1) when the same is fixed to the 

55 monitor. 

3. A system in accordance with claim 2, charac- 
terized in that the cassette (1) is adapted so that it 
presses against the pressure transducer (1 08) with 
the help of a flexible wall (112) which by means of 

60 suction is fastened to the pressure transducer 
(108) for the measurement of the absolute positive 
or negative pressure in the cassette (1). 

4. A system in accordance with claim 1, charac- 
terized in that the monitor (3) comprises a source 

65 of positive and/or negative pressure, arranged so 
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that on fixing of the cassette (1) it is made to 
communicate directly with the air space in a drip 
chamber (3) arranged in the cassette (1) so as to 
regulate the level therein. 

5. A system in accordance with claim 1, charac- 
terized in that the monitor (3) comprises one or 
more driving elements (6) for one or more tube 
pumps (4), the tube segment(s) (10) entering into 
these pumps (4) being constituted of segments 
(10) firmly joined to the cassette. 

6. A system in accordance with claim 1, charac- 
terized in that the cassette (1) comprises one or 
more expansion chambers (22). 

7. A system in accordance with claims 1 and 2, 
characterized in that the cassettelike holder (lb) 
comprises outlets (15b, 24b, 33b) hermetically 
attachable to the pressure transducer (108) of the 
monitor which are provided with means (15b', 
15b", 24b', 24b", 34b', 34b") for connection to 
appropriate pressure measuring positions in the 
conventional tube system. 

8. A system in accordance with claims 1 and 4, 
characterized in that the cassettelike holder (lb) 
comprises an outlet (34b) hermetically connect- 
able to the said source of positive and/or negative 
pressure which is provided with means {34b' f 
34b", 34b"') for connection to a drip chamber 
(31b) forming part of the conventional tube 
system for the regulation of the level in the said 
drip chamber. 

9. A system in accordance with claims 1 and 5, 
characterized in that the cassettelike holder and/ 
or the monitor comprise fastening devices for the 
fixing of one or more pump segments forming 
part of the conventional tube system in a firm 
position or positions in relation to one or more 
tube pump driving elements arranged on the 
monitor. 

Patentanspruche 

1. System bzw. Aufbau fur die Behandlung von 
Blut auBerhalb des Korpers mit einer Steuerein- 
heit bzw. Monitor (3) fur die Steuerung des Be* 
handlungsablaufes, einer Behandlungseinheit 
(27) fur die Behandlung selbst und einem Rohr- 
bzw. Schlauchsystem fur die Leitung von Blut von 
einem Patienten zu der Behandlungseinheit (27) 
und zuruck zu dem Patienten unter Steuerung 
durch den Monitor (3), wobei das Schlauch- 
system die Form einer im wesentlichen festen 
Kassette (1) hat, welche so ausgelegt ist, daS sie 
in der Weise an dem Monitor (3) befestigt und 
angeschlossen werden kann, daB die gewunsch- 
ten Funktionen, wie die Steuerung des Druckes 
und/oder der Temperatur und/oder des Pumpens 
von Blut, direkt zwischen dem Monitor und der 
Kassette ubertragen werden durch Ankoppeln der 
letzteren an den Monitor und uber zwei flexible 
Schlauche (11, 11') zu dem Patienten und uber 
zwei weitere Verbindungsleitungen (26, 28) zu der 
Behandlungseinheit (27) selbst, gekennzeichnet 
durch einen kassettenartigen Halter (lb) fur ein 
konventionelles Schlauchsystem (lib, 15b, 10b, 
26b, 28b, 31 b), mit Hilfe dessen erreicht wird, daB 



die Steuerfunktion des Monitors (3) auf das kon- 
ventionelle Schlauchsystem ubertragen wird, 
wenn es an dem Monitor (3) mit Hilfe des Halters 
(1 b) an der fur das Befestigen der Kassette (1 ) vor- 
5 gesehenen Stelle befestigt wird. 

2. System nach Anspruch 1, dadurch gekenn- 
zeichnet, daB der Monitor (3) einen Oder mehrere 
Druckubertrager (108) aufweist, welche so ausge- 
legt sind, daB die Kassette (1) mechanisch auf die 

io wirkt, wenn sie an dem Monitor befestigt wird. 

3. System nach Anspruch 2, dadurch gekenn- 
zeichnet, daB die Kassette (1) so ausgelegt ist, 
daB sie gegen den Druckubertrager (108) mit Hilfe 
einer flexiblen Wand (112) druckt, welche mit 

is Hilfe eines Saugdruckes an dem Druckubertrager 
(108) zum Messen des absoluten positiven oder 
negativen Druckes in der Kassette (1) befestigt ist 

4. System nach Anspruch 1, dadurch gekenn- 
zeichnet, daB der Monitor (3) eine Quelle positi- 
ve ven und/oder negativen Druckes autweist, welche 

derart angeordnet ist daB sie durch das Be- 
festigen der Kassette (1 ) in direkte Verbindung mit 
dem Luftraum in einer Tropfkammer (3) gebracht 
wird, welche in der Kassette (1) angeordnet ist, 
25 um das Niveau darin zu regulieren. 

5. System nach Anspruch 1, dadurch gekenn- 
zeichnet daB der Monitor (3) eine oder mehrere 
Antriebselemente (6) fur eine oder mehrere 
Schlauchpumpen (4) aufweist wobei der (die) 

30 Schlauchabschnitt(e) (10), welche in diese Pum- 
pen (4) hineinfuhren, aus fest mit der Kassette 
verbundenen Abschnitten (10) bestehen. 

6. System nach Anspruch 1, dadurch gekenn- 
zeichnet daft die Kassette (1) eine oder mehrere 

as Dehnungskammern (22) aufweist 

7. System nach Anspruch 1 und 2, dadurch ge- 
kennzeichnet daB der kassettenartige Hatter (1b) 
Ausiasse (15b, 24b, 33b) aufweist, welche dicht 
schlieBend an dem Druckubertrager (108) des 

40 Monitors anbringbar sind und welche mit Mitteln 
(15b', 15b", 24b', 24b", 34b', 34b") zum An- 
schluB an geeignete DruckmeBstellen in dem 
konventionellen Schlauchsystem versehen sind. 

8. System gemaB den Anspruchen 1 und 4, da- 
45 durch gekennzeichnet daB der kassettenartige 

Halter (1b) einen AuslaB (34b) aufweist, welch er 
dicht schlieBend mit der Quelle positiven und/ 
oder negativen Druckes verbindbar ist, welche 
mit Mitteln (34b', 34b", 34b'") versehen ist fur die 
so Verbindung zu einer Tropfkammer (31b), welche 
einen Teil des konventionellen Schlauchsystems 
zur Regutierung des Niveaus in der Tropfkammer 
biidet 

9. System gemaB Anspruchen 1 und 5, dadurch 
55 gekennzeichnet daB der kassettenartige Halter 

und/oder der Monitor Befestigungsvorrichtungen 
aufweisen fur die Befestigung einer oder meh- 
rere r Pumpenabschnitte, welche einen Teil eines 
konventionellen Schlauchsystems bilden, in einer 
60 sicheren Lage oder Positionen in Bezug auf eine 
oder mehrere Pumpenantriebselemente, welche 
an dem Monitor angebracht sind. 
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Revendications 

1. Systeme pour !e traitement extra-corporel du 
sang, comprenant un dispositif de pilotage (3) 
pour la commande du deroulement du traite- 
ment, une unite de traitement (27) pour le traite- 
ment lui-meme et un systeme tubuiaire pour 
amener le sang d'un patient a I'unite de traite- 
ment. (27) et le renvoyer au patient sous la 
commande du dispositif de pilotage (3), ledit 
systeme tubuiaire etant sous la forme d'une 
cassette sensiblement rigide (1) qui est concue 
pour etre fixee sur le dispositif de pilotage (3) et 
raccordee a celui-ci d'une maniere telle que les 
fonctions desirees, par exemple le controle de 
pression et/ou de temperature et/ou le pompage 
du sang, sont transmises directement entre le 
dispositif de pilotage et la cassette par accouple- 
ment de cette demiere au dispositif de pilotage et, 
par I'intermediaire de deux tubes soupies (11, 
11'), au patient et, par I'intermediaire de deux 
autres conduits de liaison (26, 28), a I'unite de 
traitement (27) elle-meme, caracterise en ce qu'il 
comprend un support en forme de cassette (1b) 
pour un systeme tubuiaire usuei (11b, 15b, 10b, 
26b, 28b, 31b), au moyen duquel les fonctions de 
commande du dispositif de pilotage (3) peuvent 
etre transmises au systeme tubuiaire usuel lors- 
que celui-ci est fixe au dispositif de pilotage (3) au 
moyen du support (lb) a I'endroit prevu pour la 
fixation de la cassette (1). 

2. Systeme suivant la revendication 1, caracte- 
rise en ce que le dispositif de pilotage (3) com- 
prend un ou piusieurs transducteurs de pression 
(108) qui sont prevus de sorte que la cassette (T)- 
agit mecaniquement sur eux lorsqu'elle est fixee 
au dispositif de pilotage. 

3. Systeme suivant la revendication 2, caracte- 
rise en ce que la cassette (1 ) est concue de sgrte 
qu'elle presse contre le transducteur de pression 
(108) par I'intermediaire d'une paroi souple (J 12) 
qui est fixee, par des moyens d'aspiration, au 
transducteur de pression (108) pour la mesure de 
la pression absolue positive ou negative dans la 
cassette (1). 

4. Systeme suivant la revendication 1, caracte- 



rise en ce que le dispositif de pilotage (3) com- 
prend une source de pression positive et/ou 
negative, agencee de sorte que, lors de la fixation 
de la cassette (1), elle est mise en communication 
5 directement avec I'espace d'air dans une chambre 
de goutte-a-goutte (3) prevue dans la cassette (1 ), 
de maniere a reguler le niveau dans cette cham- 
bre. 

5. Systeme suivant la revendication 1 , caracte- 
w rise en ce que le dispositif de pilotage (3) com- 
prend un ou piusieurs elements d'entralnement 
(6) pour une ou piusieurs pompes a tube (4), le ou 
les segments de tube (10) entrant dans ces 
pompes (4| etant constitues de segments (10) 

75 relies solidairement a la cassette. 

6. Systeme suivant la revendication 1, caracte- 
rise en ce que la cassette (1) comprend une ou 
piusieurs chambres d'expansion (22). 

7. Systeme suivant les revendications 1 et 2, 
20 caracterise en ce que le support (lb) en forme de 

cassette comprend des sorties (15b, 24b, 33b) qui 
peuvent etre fixees de facon hermetique au trans- 
ducteur de pression (108) du dispositif de pilotage 
et qui component des moyens (15b', 15b", 24b', 
25 24b", 34b', 34b") pour raccordement a des posi- 
tions de mesure de pression appropriees dans le 
systeme tubuiaire usuel. 

8. Systeme suivant les revendications 1 et 4, 
caracterise en ce que le support (lb) en forme de 

30 cassette comprend une sortie (34b), connectable 
hermetiquement a ladite source de pression posi- 
tive et/ou negative, qui comporte des moyens 
(34b'« 34b", 34b"') pour le raccordement a une 
chambre de goutte-a-goutte (31b) faisant partie 

35 - du systeme tubuiaire usuel, pour la regulation du 
niveau dans ladite chambre de goutte-a-goutte. 

9. Systeme suivant les revendications 1 et 5. 
caracterise en ce que le support en forme de 
cassette et/ou le dispositif de pilotage compren- 

40 nent des disposittfs de fixation, pour fixer ou un 
plj^ieurs^segments de pompe, faisant partie du 
systerrie^ubufaire usuel, dans une ou des posi- 
tions determinees par rapport a un ou piusieurs 
elements d'entratnement de pompe a tube prevus 

45 sur le dispositif de pilotage. 
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